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Activity of Mutant and Spin-Labeled Mutant Endonuclease I.
Functional assay and analysis of N-terminal deletion mutants has been reported previously. Two types of functional assay were measured for the present constructs to assess the impact of cysteine mutations and spin-labeling. The cleavage of a junction extruded from a supercoiled plasmid can report on the mode of cleavage. Wild type endonuclease I cleave such a substrate resulting in almost exclusively linear DNA. Truncation of the N-terminus of endonuclease I has the effect of generating mostly nicked (relaxed) circular DNA. The function of WT protein being the near simultaneous cleavage of both strands and the effect of N-terminal truncation being the non-simultaneous cleavage and consequent collapse of the junction and expulsion of the endonuclease I after single cleavage. The functional assay revealed two things one being that mutation of the Nterminal region had only small effect on the ratio of single to double cleavage of the supercoiled DNA and further that the presence of the spin-label had essentially no further effect. The other aspect to function is the kinetics of cleavage and this was assayed 
Kinetics Assay
Radioactive junction 3 DNA was used to assay the kinetics of DNA cleavage by labeling the 5' end of the x-strand with 32 P. To make the junction, 1μl of x-strand was added to 10x T4 polynucleotide kinase reaction buffer, 6μl ddH2O, 1μl of T4 polynucleotide kinase and 1μl of 32 P. This solution was mixed well and then incubated at 37°C for 30 minutes. 1μl of EDTA was added to stop the reaction and 1.3μl of the remaining 3 (b-,r-and h-strand) strands were added to the mixture. The sample was annealed at 80°C followed by being left overnight to cool to room temperature. The radioactive junction 3 DNA was purified on a denaturing PAGE gel 29:1 containing 8M urea. The DNA was located on the gel using a phosphorimaging plate, and was cut from the gel and placed in Tris buffer overnight to re-suspend the DNA. The DNA was then purified using a 'Qiagen' miniprep kit and the volume was measured, to which 250mM NaCl was added along with 2x ethanol, which was left for about 4 hours to precipitate the DNA out of solution. The DNA was purified again using a miniprep kit and after a second precipitation the supernatant was discarded leaving a pellet of pure DNA, which was left to dry at room temperature. The DNA was re-suspended and the OD measured to calculate the concentration. The following samples were then prepared for each mutant. Two buffer 1 solutions were made, one with and one without DTT: Buffer 1:
• 350μl 2x buffer • 0.8mg/ml BSA • 5nm J3 DNA • 50nm E1 mutant • H2O, make up to 700μl
• Plus 2mM DTT if needed Buffer 2:
• 500μl 2x buffer • 0.8mg/ml BSA • 21mM MgCl2
• H2O, make up to 1ml Buffer 3:
• 1ml 2x buffer • 0.8mg/ml BSA • H2O, make up to 2ml Buffer 4:
• 500μl 2x buffer
2x buffer = 20mM HEPES, 100mM NaCl, EDTA
The four buffer solutions were injected into the 'Quench-Flow' mixer which was thermostatically controlled at 20°C. To start the reaction an equal amount of buffer 1 was mixed with buffer 2 and allowed to react for a set amount of time ranging from 0-300 seconds. The reaction was terminated by the addition of buffer 3 along with buffer 4, containing EDTA and SDS. After denaturation, the DNA was separated for analysis by electrophoresis using a denaturing PAGE gel (19:1) containing 8M UREA. The gels were exposed to phosphorimage screens, which were scanned to quantify the amount of cleaved and uncleaved DNA and the rate of cleavage was calculated. The rate of cleavage for the mutated residues A2C, A6C, I9C, R10C, V12C and the wildtype are shown in Table 6 . The wildtype was used as a comparison to assess the effect of mutating a single residue to a cysteine, on the rate of cleavage. The rates of cleavage for each of the mutations are compared against the wildtype as a ratio (R1), to compare the effect of the mutation on the rate of DNA cleavage. The rate of cleavage for each mutation is compared against the cleavage rate with DTT as a ratio (R2), to compare the effect MTSL has on the rate of cleavage. All of the data from the kinetics assay shown in the table below is statistically significant. for easier comparison of the effect on the rate of cleavage by the mutations, the rates are shown with and without MTSL in. It can be seen that all of the mutations have a significant effect on the rate of DNA cleavage, excluding A2C, which has only a minor effect. 
